
Historic, archived document 

Do not assume content reflects current 

scientific knowledge, policies, or practices. 



ee ee pal vie _ ; a 7 

. - a a 
y 

‘e oe f 1 
_ — ve 

2 S , : 



UNITED STATES DEPARTMENT OF AGRICULTURE 

January 25, 1924 
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By Ourver I. Snapp, Entomologist, and C. H. ALDEN, Scientific Assistant, Fruit 
Insect Investigations, Bureau of Entomology. 
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During the last four years (1919-1922) post-harvest dusting 
experiments have been conducted in commercial peach orchards in 
the South to ascertain whether effective work can be done in destroy- 
ing adult curculios in the late summer or early fall when for lack of 
fruit the beetles are forced to feed to a great extent on the foliage. 
During one season also several plats were sprayed, in order to com- 
pare the effectiveness of sprays with that of dusts. The information 
obtained for the four consecutive seasons showed that the adult 
eurculios can be materially reduced in the early fall by making post- 
harvest applications of arsenate of lead to the trees before the beetles 
leave them to hibernate. 

During the 1921 and 1922 seasons this work was conducted in the 
peach belt of Georgia, in the vicinity of Fort Valley, where the 
curculio infestation for several years had been much more severe 
than elsewhere in the South. The work during the two previous 
years had been conducted in Mississippi. Since the results obtained 
during the last two seasons were the more complete and confirmed 
the results of the work conducted in Mississippi, only the data from 
the 1921 and 1922 experiments are discussed in detail in this bulletin. 

! Conotrachelus nenuphar Hbst.; order Coleoptera, family Curculionidae. 
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RESULTS OF EXPERIMENTS AT FORT VALLEY, GA., IN 1921. 

The 1921 post-harvest experiments were conducted in an 8-year-old | 
Elberta orchard. The trees had made fairly good growth, which was 
uniform over the entire orchard, except at one end, where the soil 
was not so fertile. This orchard was at least 300 yards from the 
nearest wooded area, and there were no particularly good hiber- 
nating quarters near by for the beetles, except on one side, where the 
weeds and brush had been allowed to grow along a railroad right-of- - 
way. The curculio proved to be very abundant in this orchard and 
along with secondary brown-rot infections had made unmerchantable 
a large part of the fruit crop, which was harvested a few weeks 
before these experiments began. As many as 46 curculios were 
found on a single tree, and the average number per tree in the entire 
orchard was high. 

The orchard of nearly 1,500 trees was divided into three blocks as 
nearly equal in size as practicable. Plat 1 contained 504 trees and 
received two dust applications. Plat 2 also contained 504 trees and 
received one dust application. Plat 3 contained 479 trees and was 
left untreated throughout the experiment as a check. Fifty trees 
were tagged in different parts of each plat, and these were jarred 
regularly every other morning, to obtain data on the abundance of 
the curculios on the several plats. Twenty of these trees were 
selected in the center of each ae and three blocks of 10 trees each 
around the sides. (See fig. 1.) In the entire orchard, therefore, 
there were 150 record trees, 80 of which were jarred one morning 
and 70 the next, throughout the course of the experiment. Jarring 
operations began at sun-up each morning, in order to complete the 
work before the beetles became active. 

JARRING BEFORE DUSTING. 

All of the record trees in each plat were jarred twice before any 
dust was applied, in order to ascertain the degree of the infestation 
on each plat at the beginning of the experiment. (PI. I, figs. 1 and 2.) ~ 
Table 1 gives the number of beetles collected from the several plats 
before dusting: 

q 
TABLE 1.—Number of curculios collected before dusting, 1921. j 

i } 
| Plat, | | Plat. 4 

Date. |— - a = is \| Date. ] Ber ; 

| L 2 | L | 2 | 3 r| 
a ys = : | . : 

Beetles. | Beetles. | Beetles. Beetles. | Beeiles. | Beetles. y 
1g agh h fe M ea, al ei Rs 1 Mh fl ee Zi) | MAMI Mts sera cctere tes 186 S11. eee ee } 
eR cat 164 Te een, Be | nee eet 
MELO: ie Pec ns ht Mie a cme Salle akan Eee 321 | Total-< s+e<. 390, 597 535 

Average per tree. - - 3. 50 5. 97 5. 30 

The number of beetles collected from the 150 record trees in four 
days was 1,482. The infestation was somewhat lighter on plat 1 — 
than on the other two plats. This was perhaps due to the fact that — 
the trees in plat 1 were smaller than the others, and the further fact — 
that the foliage was not so good, because the soil was less fertile in 
that part of the orchard. The average number of beetles per tree 
in each plat before dusting was found to be as follows: Plat 1,3.5 
beetles; plat 2, 5.97 beetles; plat 3, 5.35 beetles. 
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Fic. 1.—Elberta peach orchard at Fort Valley, Ga., 
~ conducted in 1921. 
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DUSTING IN 1921. 

On ne het 12, which was about four weeks after the fruit had been 
harvested, plats 1 and 2 received the first post-season dust of 90 per 
cent hydrated lime and 10 per cent powdered arsenate of lead. dne 
hundred and three pounds of dust were used on the 504 trees in 
plat 1, and the actual time required to make the application, exclusive 
of filling the hopper, was 1 hour and 9 minutes. Ninety pounds of 
dust were used on the 504 trees in plat 2, and 1 hour and 25 minutes” 
were spent in making the application. More time was spent in- 
dusting plat 2 than would normally be required, because the driver 
was unfamiliar with the plat. The weather conditions during the 
A were excellent for dusting, and no rain fell during the two weeks 
ollowing. 
On August 24, plat 1 received the second post-season dust of the 

same formula as that applied two weeks before. This time 106 
pounds of dust were used on the 504 trees, and 1 hour and 5 minutes 
were required to make the application. The day was clear, with a 
light wind from the west. ‘Ten hours after dusting a light shower 
fell, followed by a heavier one 7 hours later. Observations the next 
day showed that a considerable amount of dust had been washed off. 

The dust applications were made with a large dusting machine 
driven by a 34-horsepower engine, all mounted on a light wagon (PI. 
II, fig. 1). It was found that effective post-harvest dusting could 
be done with about one-fifth of a pound of dust per tree. The time 
required to dust 1,000 trees after harvest was found to be about 24. 
hours. Figuring the lime cost at 1 cent a pouah the powdered 
arsenate of lead at 24 cents a pound, a pair of mules at 30 cents an 
hour, and two men at 15 cents an hour each, the total cost per 
thousand trees for this post-harvest dusting was around $8.10, or 
0.81 cent per tree per application. 

JARRING AFTER DUSTING. 

In order to measure the effectiveness of post-harvest dusting, the 
record trees in each plat used to determine the degree of the infes- 
tation before dusting were jarred every other morning for several 
weeks after the applications were made. Table 2 gives the number 
of beetles colleoted: from the record trees in each plat between the 
first and second applications of dust. . 

TaBLE 2.—Number of curculios collected between first and second dustings, 1921. 

Plat. Plat. 

Date Date 

1 2 3 1 z 3 

Beetles. | Beetles. | Beetles. Beetles. | Beetles. | Beetles. 
[TI od 1895, See? el es see ie Sy ee See 399: | Aug. 223.00 c eee 2 206 5G epee 
LAE ee ar 167 QOD Ne iaate aoe a ee ae cy are Py ae gee Pea eae 5 
PANG, WO ete ge oa dite ann ate neo bl sume same a 562"): Aig 248 oo iniok ote 161 278: |). -choeeen 
Pa Nim cee nw ci ocks « 252 O45 leeds ares 
Pee ghia J wc oan ewewale deecetore 6 OLA ies. ose 1,015 1, 573 2,725 
700 ee 5 See 229 Ff (Sa ee Per Average per tree... 06 
UT FOR. USE ie Ae) Sein mes (same ease) 55) 

The five collections made from the 50 record trees in each plat from 
August 13 to August 24, therefore, showed the presence of an average 
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Fic. |.—JARRING PEACH TREES TO ASCERTAIN DEGREE OF INFESTATION BY 

THE PLUM CURCULIO. 

FIG. 2.-COLLECTING CURCULIOS JARRED FROM PEACH TREES. 
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Fic. 2.—FEEDING MARKS OF PLUM CURCULIO ON 

PEACH FOLIAGE SEVERAL WEEKS AFTER PEACH 

HARVEST. 

PLATE II. 
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of 4.06 beetles per tree on plat 1, 6.29 beetles per tree on plat 2, and 
10.9 beetles per tree on plat 3, for the period. Plat 1 had increased 
0.56 beetle per tree, plat 2 had increased 0.32 beetle per tree, and 
plat 3 had increased 5.55 beetles per tree after the first dusting was 
applied to plats land 2. Plat 3, the check plat, had, therefore, 2.04 
times as many beetles present per tree during the period August 13 
to 24 as during the period before these dates. This rapid increase 
was due to second-generation adults, which were making their ap- 
pearance in numbers at that time. The figures above show that the 
application of dust applied about four weeks after fruit harvest pre- 
vented a marked increase in the number of adults. Owing to the 
heavy emergence of second-generation curculios durmg the month of 
August, the increase in the number of beetles collected from each of 
the plats that were dusted would have been very heavy had it not 
been for the dusting. The dust held the infestation about constant 
throughout the period. 

Plat 1 received the second application of dust on August 24. 
During the period from August 26 to September 4, four collections 
were made on each plat. Table 3 gives the number of beetles col- 
lected from the record trees in each plat during the period following 
the second application of dust to plat 1 until the close of the experi- 
ment. 

TaBLe 3.—Number of curculios collected during the period following second dusting, 1921. 

| Plat. | | Plat. 
Date. SSS Date. 

| 1 25 f—|3 1 2 - “hota 

| Beetles. | Beetles. | Beeties. Beetles. Beetles. | Beetles. 
oC Loe eee OO | oe ae Pee SAW Septs2d.220e-4 0 es 58 Seah 202 
Mee i37i-- 1) 2.3. 152 yy ee ee ale Rentisss bd: 74 go ees 
ees 29552 322 8 SS. - (pee aes ek eee 
Ming 304 210. 51 45 i ae Toi ._ 12... 756 1, 356 
JR 6s eee ee eee ee le =e Bee 254 || Average per tree... 2. 34 3. 78 6.78 
ee ee | % Pipe et. Sy | 

These four collections showed the presence of an average of 2.34 
beetles per tree on plat 1, 3.78 beetles per tree on plat 2, and 6.78 
beetles per tree on plat 3. These figures show for this period a de- 
crease in the number of beetles on plats 1 and 2, and an increase on 
aa 3, as compared with the number of beetles per tree before any 
ust was applied. 
Table 4 gives the total number of beetles collected from the 50 

record trees in each plat during the entire period of the experiment. 

TasiLe 4.—Number of curculios collected during the entire period following first dusting, 
1921. 

Plat. | Plat. 
Date. | Date. 

1 2 ar 2 Te Bees thelr 3 
wi 5 SS SS eee eS ee eee 

Beetles. | Beetles. | Beetles. | Beetles. | Beetles. | Beetles. 
Aug. 13....... Sth. tos. Meng) Ft 390 }) ee bi le iis. Pi. So. 47 
os Samah 167 5 Abel ie Ot Se 259 |-.<5<s544- 
Ae) ae ee Eee meer eatin” oe eG a aca 426 
_ A a= Se 252 27 0 ee ee TT i ee FIO") csc ee 
 , ieee Gs SSS ee oo ee Pa ee fee oe 254 

AT Sa 229 ci, aoa =< th Soe eee el ee 
0 Se eee ee cS go Sh SE ee et Rees Seaeteet 202 
oS a 206 CTT Ais eae Un) See | eee 
ed ee See ee 590 
 § se 161 PO Wotels--.. <5. - = 2, 329 4, 081 
ES Se eee See || Average per tree... . 5.18 9. 07 
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During the time this work was under way, about 75 per cent more 
beetles were collected from plat 3, which received no treatments, 
than from plat 2, one of the treated plats. This is very interesting, 
since Table 1 shows that plat 2 had a heavier curculio infestation 
than plat 3 before any dust was applied. The average number of 
beetles per tree at the close of the experiment in each plat was found 
from Table 4 to be as follows: 

Beetles per tree. 

Plat 2.(dusted: Age.-42 and 24) -.... sesid-den iho Par ed se 3.29 
Plat? (dusted Ane. 12)... ---se<¢h <b Bc beee Piette sci se ceeert bp a eee 5.18 
Piast a40@ teAbMent) 0 ooo en 5 ee as cco an Ln Laveen ee 9.07 

Comparing with Table 1, the average Fs aie on plat 1 was 0.21 
beetle per tree, the average ‘decrease on plat 2 was 0.79 beetle per tree, 

AFTER DUSTING 

AMIGOS FT 

CIP IOMLIS SA IESET IE 19 L021 22 23 29-25 262728602 3031 1 23 

400 

: 

BEETLES COLLECTED 

} Q Q 

N S 

100 

Fic. 2.—Number of plum curculios collected on dusted and check plats, 1921. 

and the average increase on plat 3 was 3.72 beetles per tree. (See 
fig. 2 for graphic comparison of the infestation on the three plats.) 

Table 5 gives the summary of results of the field experiments in 
1921. 

Ae 
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TABLE 5.—Summary of results from post-harvest dusting, 1921. 

Average number of beetles 
per tree. 

Period. | 
Plati | Plat2 Plat 3 
(dusted (dusted | (not 
twice). | once). | dusted). 

| pie 

Beeiles. | Beetles. | Beetles. 
Before dusting............-.-- Se ee eee ee eee 3. 50 | 5. 97 5. 35 
Between first and second dustings .-........-.-.---------------------+----| 4,06 | 6. 29 10. 90 

Urol) we ee eee Set PAC oe Be ee oe 56 | 32 5. 5D 

From second dusting to close of experiment..-.........-.-.-.-.----------- | 2. 34 3.78 6.78 

Meetrcrietrnnrense 122.0 2+ 1 28e:: bee es SL ee. 1.16 | 2.19 | 21.43 

Entire period following first dusting.............-.-...-.---.------------- | 3. 29 | 5.18 9. O7 

Tb 2100, SE CET ERE ES Lee aR a 9 ae pe i a -79 |) 23.92 

Per cent. | Per cent. | Per cent. 
6. 00 | 13. 23 2 69. 53 PPE, GECCLCASS OF AICTCASG P=: 22 21s 3 5 ok ce Ona ogee ee 

I | 

1 Compared With period before dusting. 2 Increase. 

The second application to plat 1 was in all probability ineffective, 
owing to the fact that a heavy rain fell soon after the dust was 
applied, washing off a quantity of the material. In the summary of 
results the figures on percentage decrease or increase of beetles per 
tree in each plat show that the increase on the check or untreated 
plat was enormous. ‘This was due, as stated before, to the heavy 
emergence of second-generation adults soon after the first dusting 
was given to plats 1 and 2. The results obtained on the check plat 
show that, while the dust did not materially decrease the number of 
beetles during the course of the experiment, it did prevent the heavy 
increase from the emergence of second-generation adults which would 
have occurred had the dust not been applied. 

RESULTS OF INSECTARY WORK IN 1921. 

Considerable insectary work was done in conjunction with the 
field experiments. Adult curculios collected from the different plats 
were brought to the insectary daily and kept under observation in 
eon jars. About 2 inches of moist sand was placed in the bottom 
of each jar, and the jar was covered with cheesecloth. Fresh peach 
foliage was added as needed. The curculios with foliage from the 
several a were confined in separate jars to determine the killing 
effect of the poison. The beetles with foliage from the dusted plats 
were, of course, checked against those from the untreated plat. 
Ten beetles were confined in each jar, and there were 9 jars for each 
plat (27 jars in all). Thus 90 curculios from each of the three plats 
were collected between August 15 and September 3, and daily exami- 

_ nations were made for records on mortality. Table 6 gives the daily 
record of the mortality of the beetles. | 
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Table 6 shows that all but one of the 90 beetles collected from 
plat 1, which received two applications of dust, died before September 
24, when the work was closed; 31 of the 90 collected from plat 2, 
which received one application of dust, were alive on September 24; 
of the 90 beetles collected from plat 3, which recerved no treatment, 
only 5 had died by the time the work was closed. One of these was 
killed by a spider and one by a fungus, leaving only 3 that died from 
unknown causes. 

The dust apparently loses its effectiveness on the trees after about 
two weeks. In that time it perhaps is either blown off or washed off, 
or has become so diluted as to be ineffective. This view is confirmed 
by the fact that most of the beetles from plat 2 remaining alive in 
jars on September 24, when the work was closed, were collected after 
the dust had been applied two weeks. On plat 1, where the second 
application was made 12 days after the first, the dust was nearly 
100 per cent effective in killing the confined curculios. 

Table 7 gives the percentages of curculios remaining alive on Sep- 
tember 24, when all jars were closed. 

TABLE 7.—Percentage of confined curculios alive at close of experiment, 1921. 

PLAT 1. DUSTED TWICE. 

[ ah | 
| Number Septem- | Per cent Septem- 
| Dat i ber 24. ber 24. 

. = Fe ate col- | 
Number of beetles. | lected. | 

| Alive. Dead. Alive. Dead. 

} 
| 

| Number. Number. | Per cent. | Per cent. 
15 0 RE ee eee ae ee ee Fae ES ee et Aug. 10 | 0 100 

eee reens pe rnreneo ney ar EN 2 Aug. 17 | 0 | 10 | 0 100 
ULE ee eS Soe oS ears as ee eee eet as eee eer ee Aug. 19 | 0 | 10 0 100 
peer Ae Aug. 22 0 | 10 | 0 100 
ur een eee SeeITOOEST FIG 74) 5 lO GOs. - Aug. 24 0° 10 0 100 
Wey eneank =. , SS ee a 2 eee Aug. 27 0 | 10 | 0 100 
ee es ee | Se LS Aug. 30 0 | 10 | 0 100 
rpeerees ee Sue te ss Fy sse22F 3. BS. . Js3?- 5 Sept. 1 | 0 | 10 | 0 100 
eee eee ee ee Soe Soiree ceases Sept. 3 1 | 9 | 10 90 

} | 

PLAT 2.. DUSTED ONCE 

7 - - e AM ee eee ee Aug. 15 | 0 10 0 100 
_ ote ol hl ee LAE Na RS MARRIES, Aug. 16 0 10 0 | 100 
wl Me Eee te es eek ees ee ee eee eee Aug. 18 0 10 0 100 
Soest ee ee eee “ph ome oii eae = Rae AD Aug. 20 0 10 0 100 
meee eee se eee SSS SIRO GL) Ae 2. Aug. 23 4 6 40 60 
As ha Se eee en es ee Aug. 26 5 5 50 50 
perenne, a hPa) 320 vi A iG 3255 il 37! Aug. 29 10 0 100 0 
Oe et Be 22 ee ee ae ee ee eee Aug. 31 | 3 7 30 7 
las Leeneg es ee ee ee ee eae Sept. 3 9 1 90 | 10 

PLAT 3. NO TREATMENT. 

| | 

Ment. sary ee tt Aug. 15 9 1 | 90 10 
Ean eRte Nees en: . wet RET PSY Aug. 16 10 | 0 100 0 
J) SDSS SS Be Pee 3 ee ee eee Aug. 18 6 4 60 40 
Los tec! eee Re ee oes gad ee Oe ae ee Aug. 20 10 0 100 0 
Meee ta gy OMI o Td Te 2ors on Aug. 23 10 0 100 0 
_ Ne ee are Aug. 26 10 0 100 0 
eee ae ee a) ee ee eS ed. Aug. 29 10 0 100 0 
OS 5 Se: 0s es ee Oe oe ee eee Aug. 31 10 0 100 0 
Lo best Seite hp ps eee gt Rea oe Bla oe Sept. 2 10 0 100 0 

62130°—24—Bull. 1205——2 
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The percentage mortality to September 24 of all beetles confined 
from plat 1 was 98.89 per cent, from plat 2, 65.56 per cent, and 
from plat 3, 5.56 per cent. 

OTHER FIELD AND INSECTARY OBSERVATIONS IN 1921. 

Frequently trees other than those selected for records were jarred 
in the several plats to obtain additional information on the effective- 
ness of post-harvest dusting. On August 23, 46 curculios were 
collected from one large tree in the untreated plat. Only about 5 or 
6 beetles per tree were taken from the dusted sae at that time. 
Many fresh-looking beetles were caught daily, some of them soft 

and reddish in color, indicating new second-generation adults. 
Very often more than 10 per cent of the beetles collected showed 
indications of having recently emerged. An emergence as heavy as 
this would tend to keep a continued supply of curculios on even the 
dusted trees, as the poison usually does not kill the beetles in less 
time than from four.to six days. 
Many attempts were made throughout the season to observe the 

beetles feeding in the orchard, but only the results of their work on 
the foliage could be found. Frequently the beetles confined in battery 
jars in the insectary were observed feeding on foliage, especially 
on that not dusted. This feeding took place mostly at night. Their 
feeding is very characteristic, producing irregular holes, allel might 
be started above or below on any portion of the leaf. (PI. II, fig. 2.) 
These holes vary in size from that of a pinhead to a quarter of an inch 
in diameter. The tender foliage of the new growth is preferred to the 
fully matured foliage, but often they feed on the older leaves. A 
considerable amount of feeding is done on the glands at the base of 
the leaves. Dusted foliage does not appear to be palatable to the 
beetles, and very little feeding is done on it, even though it be the 
only food available. The dust apparently has some repellent action. 
When poisoned foliage is taken as food, the type of feeding is similar 
to that on untreated foliage. 

RESULTS OF EXPERIMENTS AT FORT VALLEY, GA., IN 1922. 

The 1922 post-harvest experiments were conducted in a 6-year-old 
Uneeda orchard. This work was begun, as in former years, about 
four weeks after the last varieties had been harvested in the vicinity. 
In the work in 1922 both dust and liquid spray were used, to deter- 
mine their killing effects on the beetles a they were forced to 
feed on the foliage after the fruit had been harvested. The orchard 
contained 1,600 trees, which were divided into four blocks of approxi- 
mately 400 trees each. Plat 1 was used as a check, receiving no 
treatment during the experiment; plat 2 was sprayed once; plat 3 
was sprayed twice; and plat 4 was dusted twice. This orchard was 
near the one used for the post-harvest work in 1921, and the curculio 
hibernating quarters and the conditions for breeding were similar. 
A ditch ran along one side of all plats and there was a wooded area 
about 300 yards away. ‘The trees were in good foliage at the begin- 
ning of the experiment. However, the beetles were not as numerous 
as they were in the orchard used for the work the previous year. 
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The methods used in obtaining results on the effectiveness of the 
different treatments in 1921 were used in 1922. (See fig. 3.) 

COTTON PATCH PEACH ORCHARD 

CAL a aT ae i a a ro 7 

SO eetee oS 4444. 
A te TION Ne, 1. 

338 ay, es 
() 

CXX 
a 
o,2. 

XX xX xX \/ 
COC) 

IVMEFHOAWO HO6FTS 

() OX () 
x 

PEACH ORCHARD 

yZ ce) } 
Fig. 3.—After-harvest work, Fort Valley, Ga., 1922. Plat 1, untreated trees; plat 2, sprayed once; plat 3, 

sprayed twice; plat 4, dusted trees. Solid black circles indicate the jarred trees. 

JARRING BEFORE TREATMENT. 

Each plat was jarred twice before either the spray or the dust was 
apphed. Table 8 gives the number of beetles caught before treat- 
ment. 

TABLE 8.—Number of curculios collected before treatment, 1922. 

Date. Plati. | Plat2. | Plat3. | Plat 4. 

Beetles. | Beetles. | Beetles. | Beetles. 
0 Ses heels peek Se Ai a ge Ri eee a ee 12 Sd lane cececselecctetee 
Jee Se i ee ee ean cal PE eT ey ee en noe 4 22 
rei oe ee ee Je et ee 16 a aceesennas aaa 
ee oe ee ee ee een oe ead epee eae 9 28 

fk SS ge eee ete ee 28 | 65 13 | 50 
LES TAD Lyo S2y eames oe gee ee en 0.28 0. 66 0.13 | 0.50 

SPRAYING AND DUSTING IN 1922. 

Plat 1 was left untreated throughout the experiment as a check. 
Plat 2 was sprayed August 7, which was about four weeks after the 
latest varieties had been harvested, and nine weeks after the harvest 
of the Uneedas. The materials used were 4 pounds of powdered 
arsenate of lead, 12 pounds of rock lime, and 1} pounds of calcium 
caseinate to each 200 gallons of water. This plat received only one 
application. 

Plat 3 was sprayed August 8 and August 21 with the same materials 
as used on plat 2. Over a gallon per tree was used for the first 
7 
. 

application, but because of the severe burning and defoliation less 
than one-half gallon per tree was used in the second spraying on 
this plat. While the liquid spraying proved satisfactory in killing 
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off the adult curculios after harvest, it can not be recommended, as 
very severe burning, causing abnormal defoliation, occurs when 
ost-harvest spraying is practiced after the liquid spray schedule 

ias been carried through during the growing season of the fruit to 
protect it from pests. 

Plat 4 was dusted August 8 and August 21 with 90 per cent hydrated 
lime and 10 per cent powdered arsenate of lead. About one-fifth 
of a pound per tree was used for each post-harvest dusting, and 
the cost per application was about the same as in 1921. 

JARRING AFTER TREATMENT. 

Table 9 gives the number of beetles collected on each plat after 
treating with spray or dust. 

TaBLE 9.—Number of curculios collected after treatment, 1922. 

Plat. Plat. 

Date. a A Date. a i a 

1 2 3 4 1 2 3 4 

Beetles.| Beetles.| Beetles.| Beetles. Beetles.| Beetles.| Beetles.| Beetles. 
EY At ee 18 PA) 6 SES RR LEINN 5 AIP SAS ocesoee 16 221: ae a eee 
LT Oe | es Ce a ee eee 17 17 || Aug. 25... See epee 1 16 
LAGE bn 15 DA) Nccgmster ibd ciel ois bo 7S: 2 aan a 12 1 py ii ae? nS 
TST a ee RN, 8 Nee Eg 3 TO" || MAN 2822 = fe eee jose oe ra ppt at 2 17 
TN aria Kea ee 17 EG: ee Saree Stee ATT 206 222, # 25 15)... 
LT a ene aera ee Ty 11 UNS hac 1 As] Ee ry el ee | Ieee 1 4 
PANG. tt So hoe 22 21 | sebwcconlesaesees AU oles = o2s5.s 17 13! | 3.3<ceaehe eee 
LAY ag VE) ee ee er 4 TGe| MSepindln4 - 7. oe ae oa aloes 0 6 
PRE: LO ne 14 Ub eR Fo Be Sept. 2 26 4B, Beg me ba) = A 
PUPP SE ts a cee eealins cao aes 8 8 
SATIS De Menara, are 11 31s ppl tpaetie Sd ps Ss Sah OPA cere 193 212 54 112 
PATISIS. cis So ce 2 | eee ae pert: 7 7 || Average pertree., 0.35 0.39 0.11 0.22 

By comparing with the collections made before the treatments 
it will be found that there was an increase in the number of beetles 
on the untreated plat, and a decrease on the sprayed and dusted 
lats. Table 10 gives the average number of beetles per tree col- 

fated before and after treatment. 

TABLE 10.—Average number of beetles per tree collected before and after treatment, 1922. 

Before | After Increase 
Plat Treatment. treat- treat- or 
No. ment. | ment. | decrease 

| Beetle. Ae Beetle. 
£ | OE CHOBE shoo oe mak bela oon ote wees coe ee ee eee 0. 28 ; 0.07 
2 | Sprayed onees......02-52.5 JRA. SES oe ee A ee} eee ee - 66 39 wy; 
Sal PR EEN SG WICC ion Bieta en a eee Ee A Be en nat 13 ll -02 
4 i“Dusted titel 2.22. sah. SEN KR. eee eRe ie -50 22 228 

Plat 1 increased 0.07 beetle per tree during the course of the 
experiment; plat 2 decreased 0.27 beetle per tree; plat 3 decreased 
0.02 beetle per tree, and plat 4 decreased 0.28 beetle per tree. There 
were very few beetles on plat 3 before the treatments, and the two 
liquid sprays used on this plat, after it had received the applications 
of the regular spray schedule while the fruit was on the trees, prac- 
tically defoliated it. There was very little poisoned foliage available 
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for food on this plat, and as a consequence the number of beetles 
collected every other day from this plat remained about the same 

LBLFORE SIE TER SPRAYING POR DUSTING 
FRA YING 

°RLQUSTING. AGGCUS 7 By of & 

5 |Z 22F4\I OU 1214 18 16 17 18 19 2223 24-25 26 2629309 | 2 

Piesitbr tie) tT) LCi TT TT eo 
ps oy 
/ 25S S225 Sees tees 
Sh DS Eo Sees eee 
° {5 2386S Gee eee 
3 S282 Seah 
Soh Oe eee 

Faced il ot 
26 7 aa is a 
_ 20S 2 S60 Nee 
ery esperar SF Pe Ay 2] Ne) ae 
Zo SARE SBR ARES Re See 

2nd id ed ral id had whee a) a eee ee PTT Sir eer tel 
Pe Peo ey LURE AGL 
Sede ead [ty COREE 
Gaede Id Aa liclachal MN Aids hal N aN /| Lali idly bap 
; 3 Hen SA Teclioh be WAbO A te ibiog =A pode) foils Nappa 

mae Seer 7¥ | SEV oepations [80 iLp Peery pay 
Psi eR Set ft 

qECC TA EORRC LIE L 
2/7) A RN 
Woe ZC pa ae ee Pe PENG! RES 
eeper een terete NS Ta INEZ Pe 
le a Ys Se 

Baa Shee See 

ae 
Spe PEE |e) YT Pay edoh abot Papa 
JU SORE ee ee 
SEER Aer 

2010) Se a ae Be 
7a: SUSERRUEEEESENTSTCEE 

Fig. 4.—Number of plum curculios collected on treated and untreated plats, 1922. 

throughout the experiment. (See fig. 4 for graphic comparison of 
the infestation on the four plats.) 
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Table 11 gives the summary of results of the field experiments 
in 1922. 

TaBLE 11.—Summary of results from post-harvest spraying and dusting, 1922. 

’ Beetles per tree. 

Period. 
Plat 1 Plat 2 Plat 3 Plat 4 

(check) (sprayed | (sprayed | (dusted 
7" 1 once). twice). | twice). 

Belore treanment..t <4... ate ls. eee el bk he ee 0. 28 0. 66 0.13 0. 50 
LMT S27 dC eee a ee eee? <8 ee 3 eI Ralet eee was ORS Bras «oD .39 1 .22 

Inerease OF dberGhise:..-<: gers is- ect eer eers sesbsts 1,07 ap’ | .02 . 28 

Per cent. | Per cent. | Per cent.| Per cent. 
Per'cent of increaseor decrease€-. esr ee =. 125 40. 91 15. 38 56 

1 Increase. 

The data given in Table 11 substantiate the results of the post- 
harvest experiments of former years in that the number of beetles 
increased on the check plat and decreased on the sprayed and dusted 
plats. Post-harvest spraying or dusting would hardly have been 
an economical practice for the commercial peach grower in 1922, ~ 
because the curculio infestation was light. Post-harvest treatments, 
however, would be of material value in case of a heavy infestation of 
the curculio, such as occurred in Georgia durmg the three previous 
years, 1919 to 1921, inclusive. 

RESULTS OF INSECTARY WORK IN 1922. 

The same type of insectary work in conjunction with the post- 
harvest field experiments was conducted in 1922 as in 1921. Thirty- 
six jars were used, with 10 beetles confined in each jar. These 
beetles were taken from the daily collections from the several plats 
between August 9 and September 1 for mortality records. Ten jars 
each were used for plats 1, 2, and 4, but only six for plat 3, owing 
to the fact that after the second spraying not enough beetles were 
collected from this plat for insectary tests. 

Table 12 gives the record of daily mortality of the beetles collected 
from the four plats. 
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TasLeE 12.— Mortality of confined curculios fed peach foliage from experimental plats, 1922—Continued. 

PLAT 4. DUSTED TWICE. 

BULLETIN 1205, U. S. DEPARTMENT OF AGRICULTURE. 
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The data given in Table 12 show that the mortality of confined 
curculios was greater on the plat that was dusted twice than on 
that sprayed once or on the untreated plat. Plat 1, untreated, 
showed a mortality of 7 per cent, plat 2, sprayed once, showed a 
mortality of 81 per cent, plat 3, sprayed twice, showed a mortality 
of 91.67 percent. This last etlarade however, should not be consid- 
ered in comparison with the others, as only 60 beetles could be 
obtained for the test on this plat, and, furthermore, two sprayings 
resulted in an almost complete defoliation. Plat 4, dusted twice, 
showed a mortality of 87 per cent. 

GENERAL SUMMARY. 

Post-harvest spraying and dusting decreased the number of beetles 
per plat. The chief benefit from this work, however, lies in prevent- 
ing the rapid increase of second-generation adults, which are emerging 
in numbers at that season of the year. The untreated plats show a 
marked increase in second-generation adults after harvest. 

In 1921 two post-harvest dustings decreased the number of beetles 
6 per cent, whereas on the check plat during the same period there 
Was an increase of 69.53 per cent. In 1922 one post-harvest appli- 
cation of spray decreased the beetles 40.91 per cent and two dustings 
decreased the beetles 56 per cent, whereas during the same period 
there was an increase of 25 per cent on the check or untreated block. 

Mortality tests conducted in the insectary show that the dust is 
not effective after a period of two weeks. In 1921 there was a mor- 
tality of 98.89 per cent of the beetles confined from the plat that was 
dusted twice; a 65.56 per cent mortality from those collected from 
the plat dusted once, and only a 5.56 per cent mortality from those 
collected from the check or untreated plat. In 1922 there was a 
mortality of from 87 per cent to 91.67 per cent of the beetles confined 
from the plats that were dusted or sprayed twice, an 81 per cent 
mortality from those collected from the plat sprayed once, and only 
at per cent mortality from those collected from the check or untreated 
plat. 

Two applications are necessary for best results in controlling the 
curculio after harvest, making the first four weeks after the harvest 
of the latest variety of peaches and the second two weeks later. 

Post-harvest treatments are not advisable except in cases where 
the curculio infestation has been severe during the peach season. 

Post-harvest liquid spraying after the usual liquid spray schedule 
had been followed earlier in the season on the fruit resulted in severe 
burning of the foliage. Two post-harvest applications of a 10 per 
cent arsenate of lead and 90 per cent hydrated lime dust can be used 
with safety, and are recommended in cases where the curculio has 
been bad. 

In dusting peach trees after harvest for the curculio this dust 
should be used at the rate of about one-fifth of a pound per tree. 
When used at that rate the dust can be applied for about three- 
fourths of a cent per tree for each application. 
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RECOMMENDATIONS. 

The results of the post-harvest experiments conducted in Georgia 
in 1921 and 1922, which are substantiated by the results of similar 
experiments in Mississippi in 1919 and 1920, show that many adult 
curculios can be killed before they go into hibernation by applying 
arsenate of lead. Where the curculio infestation during the peach 
season has been severe, post-harvest applications of arsenate of lead 
are profitable, because of the protection given the next peach crop 
by reducing the number of beetles in the fall before they go into 
hibernation and while they are forced to feed on the peach foliage. 
Ten per cent arsenate of lead and 90 per cent hydrated lime dust 
should be used for this work, making the first treatment four weeks 
after the harvest of the last variety of peaches, followed by a second 
application two weeks later. The first application should not be 
made sooner than four weeks after harvest, as the curculio does con- 
siderable feeding for several weeks following the harvest on the peach 
fruits left in the orchard. 
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